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* Allocate
— 10% of minimum zodi, or equivalent

— Doing a lot better costs resources w/decreasing gain
* Though 40% total background increase is already significant

— Doing a lot worse impacts exposure time
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e Technology unlikely to improve readnoise to point
where zodi dominates again

* Reallocate budgets for remaining backgrounds

based on expected observing scenario for
each program
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e ~2x readnoise, because filter is wide
— Suggested baffle performance requirement:

e stray Sunlight at 54° < 0.5 * (8 x min zodi + readnoise)
* 50% scale factor may be too loose; OK for setting scale
» Baffles hard to spec beyond order of magnitude!
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e Zodiis ~1.
* Exposures are long, so readnoise less of a factor

— Suggested baffle requirement:

 Stray light at 70° Sun angle < 0.25* 1.5x minimum Zodi
— As before, 25% scale factor is a placeholder
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— Suggested baffle performance requirement:
e Scattered Sunlight @ 90° < 0.25* min zodi
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telescope is warm

* Don’t yet know if we
need significant
allocation for dark
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e

WIFIIR @ 1T

readnoise
— Hope to improve

* SUTR improves net
readnoise for long
exposures

— Eventually hit floor of
4-5e-
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— Telescope temperature constrained

* Instrument temperatures may be elevated as well

— Set bandpass to observing time pain threshold
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* Nominal WFIRST band pass of 0.7 — 2.0 microns is viable at 280K.
* Extension to 2.4 microns is possible with 2.5x higher background at T=250K.

ObsTime (sec) to reach AB=26 50 (Imaging), or Ha flux 1*10-1 at z=1.8, 6.50(SPC)

_Temp | z085 | v106 | 1134 | H168 | K211 | SpC_| SpC__

0.732-0.962 0.92-1.209 1.156-1.52 1.453-1.91 1.826-2.40 1.1-2.0 1.1-2.4

800 755 755 800 830 1200 1342
800 755 755 800 855 1200 1373
800 755 755 800 1220 1200 1934
800 755 755 800 2260 1210 3151
800 755 755 885 28050 1620 31000
800 755 755 1480 125600 3640 136000
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*0.2” half-light radius
*Readnoise: SUTR floor=5e-

Stray light = 10% min zodi

AB | Srcrate | RN eqrate Tot Bkgd Exptime
c/s c/p/s c/p/s sec

1.471 0.562 1.005 830

0.586 0.082 0.525 2830
0.233 0.009 0.452 15600

Exptime distributed over 5 exposures
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CDS* Thermal Zodi (med) | Pixel Pix per Pix per
readnoise Bkgd -250K scale point src | galaxy*

20 c/p 0.05c¢/p/s 0.006c/p/s 0.352c/p/s

0.11”

Stray light = min zodi

RN eq rate Tot Bkgd Exptime
c/p/s c/p/s sec
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or Phase A?
— Inter-pixel capacitance

— Etc
e Calibration

— Too many items to list...
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WIFIRa

Trapped Electron Fluxes in GEO

— ~0.3cm for Pb
— ~0.8cm Can No Shielding
Don’t want more refractive
elements in beam

— Extend enclosure to filter wheel?

Studies under way:
— Optimize materials

— Relax hermeticity?
— Cabling, heat straps,...

How good is good enough? T oo

Threshold Energ

100 Mils Al

Flux (e/cm?/5 yrs) > E

105° W longitude

*based on 5-yr avg — ‘typical’ day will be lower
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WFIREGHT

tal)
Blue grism | Red grism
o
-80% | mm 1.3-1.86p | 1.85-2.4p
too wide L 218

1.5 458 203

Reduced background in [JETEEEEEE 198

split bands doesn’t Ly | eke 198
1.8 359 203

make up for serial obs o | oz

2.0 302

Added confusion from ——
overlapping orders 22 260

2.3 255
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6x3 H4RG @ 0.11"/p, 0.28 sq.deg

0.425 wide®

a8 - N
JWST [all instruments]

HST [all instruments] =
ge size
seen from Earth)
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0.732-0.962
0.920 - 1.209
1.156 - 1.520
1.453 -1.910
1.826 —2.400
0.962 - 2.400

SN prism throughput
is 5% lower than
the filters. )
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Bandpass Resolving power Spectral length
(microns) per pixel (plxels)
DRM1 0.6-2.0 100-200

DRMZ o o
2.4m “ “

Galaxy Redshift Prism

Bandpass Ext’d source Point Source Spectral length
(microns) Resolution Resolution (pixels)
(km/s/arcsec) | (per pixel)

1.3-2.4 950-1760 950-1800
1.7-2.4 1050-1860 900-1600
1.3-2.0(TBD) 1150-1760 1540-2350
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Magnitude at which signal=60000e- in peak pixel

T(sec) Z Y J H
15* 15.9 15.9 15.7 15.5
40 17.1 17.1 16.9 16.7

250 19.0 19.0 18.8 18.6
* Assume minimum of 3 readouts before saturation
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Can observe Inertially
Fixed Fields in the
Galactic Bulge (GB) for
72 days twice a year
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Proton & Electron Intensities

AP-8 Model AE-8 Model
Ep > 10 MeV

2 4
10 10 105106 .

#/cm?/sec

E,>1MeV

#/cm?/sec

4 3 2 1 1 2 3 4 5 6 7 8 9 10

11/19/2012 SDT Meeting #1 - Kruk

21



